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MOTION PICTURES OF WEATHER MAPS: A REPORT OF 

PROGRESS.’ 

By J. WARREN SMITH. 

[Author’s abstract.] 

A project is well underway to illustrate the movement 
of storms and general weather conditions across the 
country by means of motion pictures. 

Scenarios have been outlined to show: (1) Tlie move- 
ment of a West Indian hurricane from the Atlantic into 
and across the Gulf of Meixco, its curving path onto the 
mainland and across the United States, and its move- 
ment across the Great Lakes and down the St. Lawrence 
to the North Atlantic; (5) the movement of cold waves; 
(3) heavy rainfall and floods; (4) lieavy snowstornis; 
(5) local thunderstorms and tornadoes; and (6) com- 
parisons of the climate of different sections of tlie 
country. 

The movement of the hurricanes and of other mesther 
conditions will be shomi by weather maps drawn for 
each 15 minutes. Each map will be hotogra lied 

suitable collec.tion of motion pictures to i uatrate tlie 
weather conditions and effects. These will consist in part 
of storm damage, waves on the coast, orchard i ieahg ,  
snow scenes, etc. 

It is believed that tliese ictures will be of high 
work of the Weather 

Bureau and the marked va.lue of its forecasts and 
warnings. 

from 6 to 48 thies. Proper es lanatory P leads wi P 1 be 
made and the weather maps wi P 1 be accom )anied by u 

educational value and show t i e  P 

h 

.- 
1 Presented befom the joint meeting of the Am. Meteorlogical S O ~  Assoa. of Am- 

Geographers and Nat’lCoundl of O w .  Teachers, 8t. Louis, Mo., Dei: 31, 1918. 

DETERMINATION OF THE NORMAL TEMPERATURE BY 
MEANS OF THE EQUATION OF THE SEASONAL TEM- 
PERATURE VARIATION AND OF A MODIFIED THER- 
MOGRAPH RECORD.’ 

By F R A N ~  L. WEST, N. E. EDLEFSEN, and 8. P. EWINQ. 

[Utah Agricultural College, Logan, Utah.] 

[From authors’ abstract.] 

The daily and annual march of normal temperature in 
the arid west ma be appro-simated from a pair of 

Tile normal air temperature IS a periodic function of 
the time, there bein two prominent eriods, a 34-hour 

the different days of the year for Utah was plotted and 
the following empirical equation for tlie curve was 
obtained by the Fourier series: 

formulas where hul 1 -y tables are-not conpei?ient. 

and an annual perio 2 . The mean dai P y temperature for 

~=48.5-22 .2  cos (e-i!1054’)-2.7 cos s (e-14005’) - 1.0 COS 3 (e- 17037 . . . . 
in which T represents the mean annual temperature and 
8 the time expressed in degrees, e. ., April 1 =goo, July 

places in the interior of the United States are nearly 
identical in shape, and, when supermiposed on the 
curve for Utah, in the most extreme case, projected hut 
2 degrees above tlie maximum and 3 degrees M o w  the 
minimum. The first term in the above equation is the 
mean annual temperature for tlie lace considered, and 
sim ly displaces the curve up an$ down on the page, 
whi P e the amplitude is determined by the difference in 

1=18O0, etc. The same curve B or widely separated 

1 Presented before Am. Meteorological SOC., 8t. Low, Mo., Dec. 31,1819. 

temperature between winter and summer, and varies in 
different places in the interior of the United States from 
the Utah value by from 1 to 4 degrees F. The above 
equation, therefore, is of general ap licatioa. 

modifies its shape gradually each clay flattening out as 
winter approaches. We find that the daily variation in 
temperature is about twice as much in summer as in 
winter. However, the ratio of the hourly temperatures 
is near1 constant whatever day of the year is selected, 

days of the year. The equation for this daily curve is as 
follows: 

~ = w . 3 - 2 5 . 2  COS (e-670109 +3.7 COS 2 (e-380)- 
i .5cOs3 (e-a30is’) . . . . 

The curve representing the diurna 7 temperature change 

., t i e  Y ratio of the mnsimuni to the mean (on the 
Fa e- f: irenheit scale) is approximately a constnnt for all 

in which P re resents in per cent of the mean daily tem- 

ressed in degrees; e. g., 6 a. m. = 90°, noon = lSO”, etc. 
!hiis equation is also of general application. Using the 
above method, it is found that in the arid west the 
chances are one in six that the actual temperature will 
differ from the computed value by less than 3* F., two 
in five that it will be as large as 5’ F., one in four that it 
will be as much as 10’ F., and one in seven that it will 
be as much as 15’ F. Cyclones and anticyclones are 
the main causes of these departures. 

perature of t P le hour of wliicli 6 is the time of day ex- 

DISCUSSION. 

The discussion brought out clearly that although these 
formulas could be used to advantage in the absence of 
tables to compute )robable temperatures on some future 

sense a long-range forecast. 
Dr. West called attention to the effect of the curved 

time lines on a thermograph sheet in making the after- 
noon decline of tem erature appear much steeper than 

for several hours on either 
side of the maximum the two are of practically the same 
order. 

date, the results o 1 such a computation would be in no 

the morning rise, wiereas I; 

DR. JOHN AITKRN.] 

The death of Dr. John Aitken, LL. D., F. R. S., on 
November 13 at  the age of SO is announced. Dr. Aitken 
was best known to meteorologists for his researches con- 
cerning dust particles in the atmosphere and their func- 
tions as nuclei of cloudy condensation, and for his theory 
of the formation of dew. His other investigations cov- 
ered a wide field.-.Met1 0 ‘ce Circular, Dee. 1, lOlO,.p. 4, 

Probably the name of ? ohn Aitken will he associated 
more particularly with the discovery of the place of dust 
in the functions of the atmosphere, and to the revision of 
the theory of dews, but his services to experimental 
meteorology are much more estensive. His valuable 
researches on the measurement of air temperature have 
never been fully appreciated b meteorologists and it is 

eshaustivel with the effect of radiation on thermometer 

in thermometer screens, the influence of a current of air 
flowing over the bulbs, and the possibility of securing such 
a current by the use of a chimney of appropriate size and 
suitablesurface. * * * 

to be feared that they are little z nown. They deal almost 

bulbs of di d erent size and surface, with the effect of shelter 

er discussion of the life and work of Dr. John Aitken is to be found in Nature (~~kf ,  Nov. 21, 1818, pp. 337-335. 



To Dr. Aitken his rerearc.lies were everyt.liiiig. He 
shrank from public appearances and had no amhition to 
take a leadin part in the conduct of scientific societies. 

which dominate so inmy scientific worliei-s, t i n t  cwed 
1itt.le for scientific. orthodosy if t!ie plain lending of obser- 
ration mid experiment ran athvtirt i t u  cs!ions.---~,~:frrr.c.t 
from 5ywron.s's M d l  M i . g w i r r c ,  Ikc., 1.?13, p p .  1:3.j-I:?o'. 

I He was equa H y indiff ereii t to the conventiond o )inions 

COMPOSITION OF THE ATMOSPHERE OF THE SOIL. 

li'rom 10 to 30 per cent I y  volume of the soil is coni- 
posed of air. but, this "atnio~phere of t,lie soil " tliffels from 
the supeficial atmosphere in coiiilwsi tion atiil is likewise 
more variable. 'J'he percentage.; of its con5titueiits vnry 
likewise from ser~soii to st'ason. Recent investi&ons of 
this subject. by trvo English scieiitkts, Messrs. Tiuwd ai i t l  
Appleyard, at. Rot,linnist.ea(l in Kiiglancl. furnish soiiie 
interesting data. To :t tlel)t,li of 0.15 meter the soil 
atmosphere is very similar t.o t.h:it of ortlinnry air, though 
conta.ininu a litle more rarlmi diosich, hub the total 
amount 07 carbon iliosiile plu.; c ) s J - ~ ~  is lew tliaii in t.hr 
air. During. periods of nc.bi\--e nit,rif%.nt,ioii t,lie !wrwit,iige 
of os)-geii iliminiahes, ant1 this is one o f  t.he contli tioils 
which chmacberizes t.he so-called r i  awakening" of the 
ea.rt.h in spring. 

Besides the ntniosphere ent,niigletl in the inteis ticks of 
the soil there is a cert.ain amount of air tlissohetl in t,hc 
wa.t,er and t$e colloids the soil contains, but this is almost 
entirely deprived of oxuygen. 

From November t.0 h$a\y the curves follow t.he t,empera- 
t.ure, but from hfq- t.0 November the percentage of oxyueii 
in the atmosphere of the soil incremes 1vit.h every rairi?all 
(as does lmcterial actiyity), which proves that the soil- 
a.tniosphere is renewed by the rain. This fact indicate..; 
t,hat rain is superior to irrigat.ioii. A s  might he espect,etl, 
soil which is covei-ecl with turf cont.ains more carbon 
tliositlc and less oxygen t.hnii oriildc earth. T h e  compo- 
sit ion of the soil-at,mosphere n.ppcaix to he hut. slightly 
iiflectcd by raria tions in htrromct.ric. pressure, by tempcra- 
ture, by velocity of the wind, IW by crop conditions. 
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u 1 Presented before lhs .lmr?rican Neteorologiral Aoriety, SI.. Louis, ?do.. Der. 30,1919. 

THE NITROGEN COMPOUNDS IN RAIN AND SNOW. 

By I?. T. RHL-TT and R. I,. I )Ol t I tAscE.  

[Briirinled lrom Science -4 bstrsrts. Ser. A .  Frb. 28. :91!1. 6ec. 146.1 

The papw summsrjxt!s t,lic result,s of 10 years' work on 
the nitrogen conipounds brou h t  to tlie earth by rain 
and snow at a sta.t.ion near 6 ttawa. A total of 6 5 3  
pounds of nitrogen per acre w a s  furnished in t.his way in 
t,he 10 pears, made 11 of 34.1 pounds in the form of free 

pounds of nitrat,es and nit,rites. The rain was vau lit in n 
tray 60 inches by 30 inches. Evcry separate fall o P rain of 
more t.han 0.01 invh WRS :~na.lyzetl, while in t,he case of 
continuous precipitation measuremont.s were made twive 
a day. During a period of s c ~ e r e  drought when husli 
fires were prevalent in the neighborhood the sranty rain 
was particularly rich in free ammonia. Rain was found 
on the average to be ap rosimately twke as rich as snow 
in nitrogen compounc P s, but the iiiclividual smipll~s 
showed more variabilitv with rain than with snow. 

ammoiia, 10.1 poun x s of albuniinoicl ammonia, anci 1.6 

THE ROARING OF THE MOUNTAIN AND ASSOCIATED 
PHENOMENA.' 

L-:y W. .T. HUMPRREYR. 

SOME APPLIC4TIONS OF RADIOTELEGRAPHY TO 
METEOROLOGY .I 

. M a .  ,I. 1.'. tir~rt7c.rao~i remarked that. the times of mitsi- 
iiiuni &titi(. seems to be different in diflerent parts of the 
world. 

PwJ J m w r t .  st.at.ec1 that t,he niasiniuin static owurs 
t r t  twilight,, itnd wit,Ii a falling barometor. It is at least 
c m  clear d y s  following H. LOW. 

Liewt. Tiqscr nsketl if st.atic. wais more troublesomc in 
summer than wint.ep 

Pro/: . / P i i w r i  replied in tho afiirniative. arid also no tcd 
t.lizit it was grent,er in c.loucly weather, and in tropical 
regions. 

Liuut. 1irysr.r. remwkecl that rtidio-direc.tioiizt1 appara- 
tus had becii used to locate t.liundsrstorms. 

~ 


